Objective: The aim of the present work was to establish whether or not prescribed medication is a usable risk indicator for work-related ischaemic heart disease (IHD), in Denmark. Material and Methods: Weighted Spearman rank correlation coefficients (rho) were used to evaluate the agreement between Standardised Hazard Ratios (SHR) for hospital treatment or death due to IHD and SHR for purchase of prescriptions for medicine that may prevent IHD from (re)occurring, among socio-occupational and economic activities groups in Denmark. The SHR were based on a 10-year prospective follow-up of 2 million people in Danish national registers 1996-2005. Results: We found approximately 7 times more cases of medicine usage (N = 411 651) than we did for hospital treatment or death (N = 55 684). The correlations between the 2 types of SHR were strong (rho = 0.94 for the socio-occupational groups; rho = 0.74 for the economic activities groups). We observed, however, one markedly contradictive result; the industrial group entitled 'general practitioner, dentists etc.' was associated both with significantly high rates of medicine usage (SHR = 1.15, 95% CI: 1.12-1.19) and significantly low rates of hospital treatment or death due to IHD (SHR = 0.80, 95% CI: 0.71-0.91). Conclusion: Apart from a few caveats, the strong correlations obtained in the present study signify that purchase of a prescription for IHD-related medication is a usable risk indicator for IHD in the working population of Denmark. The usage of medicine data in addition to or instead of the use of death or hospital data in epidemiological studies on work-related IHD risk will bring about a tremendous increase in statistical power.
INTRODUCTION
Ischaemic heart disease (IHD) is the leading cause of death worldwide [1] . It is also the leading cause of years of lost life due to premature mortality [1] . Among people of working age, it has been estimated that 12% of deaths due to coronary heart disease in the United States [2] , 17% of deaths due to cardiovascular disease in Denmark [3] , 17% of deaths due to IHD in Finland [4] and 8% of deaths due to IHD in Korea [5] are attributable to occupational exposures. It has also been estimated that nearly 26% of the total work-related mortality in Finland is due to IHD [4] . Due to the seriousness of the disease, IHD has been an outcome of great interest to occupational epidemiologists for decades. The points of interest have been firstly, to identify and estimate the effect of potential occupational risk factors for IHD and secondly, to investigate if the effect of identified factors differs between various subpopulations of the work force. Large numbers of studies have been performed and a wide variety of occupational exposures has been tested for statistical significance. The results of the studies are, however, often remarkably uncertain. An example of such uncertainty is given by Frost et al. (2009) , who conducted a systematic search and review of studies providing information on the relative risk of IHD in relation to shift work [6] . They identified 14 relevant studies and after their evaluation, they stated that "the available evidence concerning the influence of the type and duration of shift work, as well as gender, on the risk of IHD is too limited to permit any conclusions on these issues". Another example is given by Eller et al. (2009) , who performed a systematic review of studies dealing with the relationship between work-related psychosocial factors and the development of IHD [7] . They retrieved and reviewed results from 77 relevant analyses. Eighteen of the analyses focussed solely on women, yet "no conclusions could be drawn concerning women, work stress, and IHD".
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538 the European Industrial Classification of All Economic Activities [17] . In the present project, we used the industrial classification of the National Research Centre for the Working Environment, AT49X, which aggregates the original economic activities into 57 different economic activities groups [18] . The socio-occupational status was determined by the first digit in the DISCO-88 code in accordance with SOCIO (Statistics Denmark's socioeconomic classification) [19] .
Ethics approval
The study complies with The Act on Processing of Personal Data (Act No. 429) [20] , which implements the European Union Directive 95/46/EC on the protection of individuals. The data usage was approved by the Danish Data Protection Agency, file number: 2001-54-0180.
Statistical analysis
The SHR to be analysed were obtained through prospective cohort studies, which cover the time interval 1 January 1996 -31 December 2005. The study population consisted of all employees (employment status code 3-4) who lived in Denmark and were 21-59 years old at baseline (1 January 1996) . The following clinical endpoints were considered: 1. Hospital treatment or death with IHD as principal diagnosis/cause of death. The case definition includes the following ICD-10 codes: I20 angina pectoris, I21 acute myocardial infarction, I22 subsequent myocardial infarction, I23 certain current complications following acute myocardial infarction, I24 other acute ischaemic heart diseases, I25 chronic ischaemic heart disease. 2. Purchase of a prescription for medications that may prevent IHD from (re)occurring. The case definition includes these ATC-codes: C01A Cardiac glycosides, C01D Vasodilators used in cardiac diseases, C02 Antihypertensiva, C03 Diuretics, C07 Alpha-and ratio (SHR) for use of medicine that may prevent IHD from (re)occurring with the SHR for hospital contact or death due to IHD, among socio-occupational and economic activities groups in Denmark.
MATERIAL AND METHODS
The study used a database obtained through a recordlinkage between 5 national registers -the central person register [11] , the hospital patient register [12] , the cause of death register [13] , the Danish national prescription register (DNPR) [14] and the employment classification module [15] . . If the observation with the highest value of x also has the highest value of y, the observation with the next highest value of x also has the next highest value of y and so on then rho equals 1. Each resident of Denmark has a unique identification number. This number appears in all of the involved registers and was used as the key in the data linkage. The linkage and the analyses were performed by use of SAS version 9.3.
RESULTS
In total, there were 1 073 154 male and 963 700 female employees who fulfilled the age criteria for inclusion into the study. The socio-occupational code was, however, missing for 22 507 of the men and 944 of the women, who were excluded from the analyses. For the outcome "hospital treatment or death due to IHD", an additional 3185 men and 878 women were excluded as prevalent cases, while the remaining 1 047 462 men and 961 878 women were included in the analysis. The corresponding numbers (of included men and women respectively) were 1 045 407 and 960 979 for the outcome heart therapeutic drugs, 1 005 103 and 889 339 for antihypertensive drugs, 1 045 809 and 960 930 for lipid-modifying agents.
beta-blockers, C08 Calcium channel blockers, C09 ACE-inhibitors and angiotensin-II antagonists and C10 Lipid-modifying agents. 3. Purchase of a prescription for heart therapeutic drugs (C01A, C01D). 4. Purchase of a prescription for antihypertensive drugs (C02, C03, C07, C08, C09). 5. Purchase of a prescription for lipid-modifying agents (C10). The endpoints 3, 4 and 5 are proper subsets of endpoint 2. The study population was followed, first for death or hospital treatment due to IHD and then for purchase of prescriptions. Only those who were free from the clinical endpoint of the respective follow-ups, throughout the calendar year preceding baseline, were included in the analyses. For each endpoint, each of the included individuals was followed until any of the following events occurred: (s)he reached the clinical endpoint of the follow-up, (s)he emigrated, (s)he died, the study period ended. Person years at risk (PYRS) were calculated for each individual. We calculated i) age and gender standardised hazard ratios by socio-occupational group for each of the 5 endpoints, and ii) age, gender and social group standardised hazard ratios by economic activities groups, for each of the 1st 2 endpoints. ' All included individuals' were used as standard populations. A person's socio-occupational status and economic activities groups refer to the ones that were determined at baseline. A standardised hazard ratio is denoted SHR1 if it is based on death or hospital visits, SHR2 if it is based on purchase of medications that may prevent IHD from (re)occurring (the 2nd endpoint), SHR3 if it is based on purchase of heart therapeutic drugs, SHR4 if it is based on purchase of antihypertensive drugs, and SHR5 if it is based on purchase of lipid-modifying agents. If the age and gender standardised rate of death or hospitalisation due to IHD (the 1st endpoint), in a given socio-occupational We also found a strong positive correlation among the hazard ratios of the economic activities groups (Spearman's correlation coefficient = 0.74). We observed, however, one markedly contradictive result; the economic activities group entitled 'general practitioner, dentists etc.' was associated both with significantly high rates of medicine users (SHR2 = 1.15, 95% CI: 1.12-1.19) and significantly low rates of hospital treatment due to IHD (SHR1 = 0.80, 95% CI: 0.71-0.91).
The SHR by socio-occupational group are presented in Table 1 -4, while the SHR by economic activities group are presented in Table 5 . Cases per 1000 person years at risk are given in Table 6 .
A post hoc gender-stratified version of Table 1 is given in Table 7 .
By the end of the 10-year follow-up period, 31.2% of the study population had changed to another occupational group, 2.5% had died, 3% had emigrated, 10.3% had retired, and 6.9% were studying, unemployed, on long-term sickness absence or otherwise economically inactive. The remaining 46% belonged to the same occupational category as they did in the beginning of the follow-up period.
The hazard ratios for ischaemic heart disease depended on socio-occupational group (p < 0.0001) and economic activities group (p < 0.0001).
With respect to the hazard ratios by occupational group, we found a strong positive correlation between ratios based on hospital contacts and ratios based on purchase of medication (Spearman's correlation coefficient = 0.94) as well as between ratios based on the different types of IHD -ischaemic heart disease. [21] .
The occupational data we used in the present study are not detailed enough to attribute the found morbidity differences between the groups to any particular occupational exposure. This was, however, not the purpose of the study. We merely wanted to know if groups of workers with increased/decreased rates of hospitalisation or death due to IHD also were likely to have increased/decreased rates of IHD-related medication usage, and to what degree these outcomes were correlated on a group level. Our results imply that the usage of data on prescribed IHD-related medication combined with individual-level exposure data may help us to establish whether or not a certain occupational exposure is a predictor of IHD. They also indicate that the estimated effect of a predictor based on prescribed medication is likely to point in the same direction as would a predictor based on hospitalisation or death due to IHD. The obtained SHR for socio-occupational groups suggest, however, that estimates based on the purchase of medication aimed at preventing IHD as a proxy measure may lead to a slight bias towards unity as compared to estimates based on
DISCUSSION
The present study compared hazard ratios of IHD related medication with corresponding ratios based on hospital treatment or death due to IHD, and found a strong correlation between these outcomes, among socio-occupational and economic activities groups in Denmark.
The strength of the study is that the risk estimates were obtained through a prospective follow-up study which was large enough to obtain reasonably narrow confidence intervals for most of the examined socio-occupational and economic activities groups. The registries involved enabled us to censor for emigration and death. Another advantage of the study is that we were able to exclude prevalent cases from the analysis. The strong correlations in the present study indicate that prescribed medication is a useful risk indicator for workrelated IHD in Denmark. There are, however, a few caveats. We showed that the relative rates of medicine purchase between groups of people from the same nation, who were observed during the same calendar period, were strongly correlated with relative rates of IHD morbidity. This does not necessarily mean that relative rates of medicine purchase in one time period versus an earlier time period can be used to measure the relative increase or decrease in morbidity rates over time. Nor does it mean that the absolute incidence of purchase of cardiovascular medicine can hospitalisation or death. They also suggest that part of the social inequalities in IHD incidence may be explained by differences in the propensity to seek medical treatment when needed; the higher the educational requirements of the job, the greater the propensity to check for and handle IHD-related health problems when they arise. Previous studies have shown that workers in the health care sector differ from the rest of the work force in the propensity to utilize health care services [15, 22] . The present study detected that work in dentist's and general practitioner's clinics was associated with prescription bias. Hence, it reinforces previous conclusions which state that one should beware of bias whenever health care workers are included in analyses where health care utilization is used as a proxy for morbidity. Another caveat is that some of the prescriptions for diuretics (C03) are due to chronic kidney disease [23] .
CONCLUSION
Apart from a few caveats, the strong correlations obtained in the present study signify that prescribed medication is a usable risk indicator for ischaemic heart disease, in the working population of Denmark.
